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$\mathbb{C}\mathrm{P}^{n}$ 4 Fubini-Study
$\mathbb{C}\mathrm{P}^{n}$ leaf totally real $\mathbb{R}\mathrm{P}^{n-1}$
1 foliation Lagrangian submanifolds $M^{n}$




$(\begin{array}{ll}g_{1} 00 g_{2}\end{array})$ ; $g_{\mathrm{t}}$ $\in O(n),$ $g_{2}\in U(1),$ $\theta\in \mathbb{R}$
$U(n+1)$
$\hat{\pi}$ : $U(n+1)arrow \mathrm{A}4_{n}$ $\mathrm{R}_{)}\mathrm{i}\mathrm{e}\mathrm{m}\mathrm{a}\mathrm{n}\mathrm{n}\mathrm{i}\mathrm{a}11$ submersion
$\mathrm{A}t_{n}$ Riemann
$\gamma$ : I\rightarrow M M ( ) $g$ : $Iarrow U(n+1)$ $\gamma$ $\hat{\tau_{1}}$
( ) horizontal lift $\overline{\Phi}$ : $I\mathrm{x}S^{\prime\iota-1}.arrow$
$S^{2n+1}$ ( $\subset$ p$n11$ ) $\text{ }$
$\overline{\Phi}$ (t, $\mathrm{x}$) $=g(t)$ $(\begin{array}{l}\mathrm{x}0\end{array})$ , $(\mathrm{x}\in 5n-1\subset \mathbb{R}^{n}, 0\in \mathbb{R})$ (1)
, $\Phi$ : $I\cross S^{n-1}arrow \mathbb{C}\mathrm{P}^{n}$ $\Phi=\pi\circ\dot{\Phi}$ ( $\pi$ : $S^{2n+1}arrow \mathbb{C}\mathrm{P}^{71}$
Hopf fibration) . $\mathbb{C}\mathrm{P}^{n}$ $\mathbb{R}\mathrm{P}^{n-1}$ ]
horizontal lift $\gamma$
$\mathrm{f}=\{$ $|$ $4\in \mathrm{o}(n)\}$ % $\{$ $\sqrt{-1}(\begin{array}{ll}\alpha E_{n} 00 \beta\end{array})$ $|$ cy, $\beta\in \mathbb{R}\}$
( $E_{n}$ $n$ ) $\epsilon$ $K_{n}$ $\mathrm{e}$
$\mathfrak{p}=\{$ $|$ $B\in \mathrm{S}\mathrm{y}\mathrm{m}(n, \mathbb{R}),$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}B=0,$ $\mathrm{z}\in \mathbb{C}^{n}$
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(Sym(n, $\mathbb{R}$) $n$ ) $\mathrm{u}(n+1)=\not\in+\mathfrak{p}$ $U(n[perp] 1|)$
Lie $\mathrm{u}(n+1)$ $\mathcal{M}_{n}$ $\gamma$
lift $g$ : $Iarrow U(n+1)$ $\hat{\pi}$ horizontal
$t\in I$ $g(t)^{-1}g’(t)\in \mathfrak{p}$
$\mathcal{M}_{n}$ $\mathbb{R}\mathrm{P}^{n-1}$ $\mathbb{C}\mathrm{P}^{n-1}\subset \mathbb{C}\mathrm{P}^{n}$
$\{\mathbb{C}\mathrm{P}^{n-1}\subset \mathbb{C}\mathrm{P}^{n}\}$ $\mathbb{C}\mathrm{P}^{n}$ $\mathrm{t}\ovalbox{\tt\small REJECT}$
fibration $\overline{\pi}$ : $\mathrm{A}\mathrm{t}_{n}arrow \mathbb{C}\mathrm{P}^{n}$ $\Phi$
OJ $\mathcal{M}$n $\gamma$ $\Phi$ : $I\mathrm{x}S^{\prime n-1}arrow \mathbb{C}\mathrm{P}^{n}$ (
$1\mathrm{J}_{I}$ ) Lagrangian irrlmersion . $g$ :
$Iarrow U(n+1)$ $\overline{\pi}$ horizor al.
.
$g(t)^{-[perp]}g’(t)=$ $(\begin{array}{ll}0 \mathrm{z}(t)-\mathrm{z}(t)^{*} 0\end{array})$ (2)
$\Phi$ $\cross S^{n-1}arrow \mathbb{C}\mathrm{P}^{n}$ (




${\rm Im}(\mathrm{z}(t)\mathrm{z}(t)^{*})\mathrm{x}=0$ ${}^{t}\mathrm{x}{\rm Im}(\mathrm{z}’(t)\mathrm{z}(t)^{*})\mathrm{x}=0$
-.
0.2 $\mathbb{C}\mathrm{P}^{n}$ $\mathbb{R}\mathrm{P}^{n-1}$ 1
Lagrangian $M^{n}$
. Hamiltonian Lagrangian
[3] $(P^{2n}, \langle, \rangle)$ K\"ahler $M^{n}$.
$\mathrm{L}^{\gamma}\mathrm{a}\mathrm{g}$ rangian $V$ $M$
$M$ 1-form $\alpha$v $\alpha v=\langle JV, \rangle$ |T
smooth fa $1\mathrm{y}$ $\iota_{t}$ : $Marrow P$ $V$
1-form $\alpha$v exact Hamiltonian deformation
$M^{n}$ Hamiltonian deformation
Hamiltonian minimal ( $\mathrm{H}$-minimal) Oh
[3] $M^{n}$ compact $M^{n}$ $\mathrm{H}$-minimal
$\delta\alpha_{H}=0$ (H ) (3)
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( ) $\mathrm{d}\mathrm{i}\mathrm{v}JH=0$
( ) $\mathrm{d}\mathrm{i}\mathrm{v}JH=0$ Lagrangian $M^{n}$
$n$ $A$ 2 $Q(A)=^{t_{X}}$Ax
$\gamma$ : I\rightarrow M holizontal lift $g$ : $Iarrow U(n+1)$ (2)
$\mathrm{z}(t)$ $G$ ( $=G$(t, $x)$ ) $=Q$ (Re $\mathrm{z}(t)\mathrm{z}$ (t ) (1)






( $\mathrm{z}’(t)=0$ ) ,‘
0.3 $U(n+1)$ 1-parameter
$g(t)=\exp t(\begin{array}{ll}0 \mathrm{z}-\mathrm{z}^{*} 0\end{array})$ $(\mathrm{z}\in S^{2n-1}\subset \mathbb{C}^{n})$
$\lambda 4_{n}$ $\gamma(t)$ $\Phi$ : $I\cross S^{n-1}arrow \mathbb{C}\mathrm{P}^{n}$ (
) $\mathrm{d}\mathrm{i}\mathrm{v}JH=0$ Lagrangian immersion
$\mathrm{z}$ :
(i) $x\in S^{n-1}$ $\theta\in \mathbb{R}$ $\mathrm{z}=e^{\sqrt{-1}\theta}\mathrm{x}$ . $\Phi$
(ii) $\mathrm{h}\mathrm{z}=0$ .
(ii) $n\geq 3$ $\Phi$ $n=2$
$\Phi$ Lagrangian surfaoe $M^{2}$
$\vee D-$. (a)Gauss $K=0$ (flat), (b) $H$
0 Ogata [2]
-. $x$ $NI^{2}(K)$ $\mathbb{C}\mathrm{P}^{2}$ isometric
immersion $H$ . 0
$x$ Lagrangian $K=0$ -.
$x$ $U$ (3) Abelian subgroup ( $\mathbb{C}\mathrm{P}^{2}$
Lagrangian [1] )
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